The article makes an investigation on the probability of finding the greatest common divisor between a given integer and a hidden integer that lies in an integer interval. It shows that, adding the integers that are picked randomly in the interval results in a much bigger probability than subtracting the picked integers one with another. Propositions and theorems are proved and formulas to calculate the probabilities are presented in detail. The research is helpful in developing probabilistic algorithm of integer factorization.
Introduction
Given an odd integer N that has the greatest common divisor (GCD) d with another odd integer e in a large odd interval that consists in consecutive odd numbers, what is the probability to find out d ? This question is close to the problem of integer factorization, as investigated in (Xingbo Wang, 2017 (1)), (Jianhui Li, 2017) , (Dongbo Fu, 2017) and (Xingbo Wang, 2017(2) ). As stated in (Xingbo Wang, 2017(3) ) the answer to the question relies on a detail study on the properties of odd integers on an odd interval. This article makes an investigation on the probability of finding the integer e in a large odd interval. The research shows that, by adding two or more terms contained in the interval, it has a very big probability to find out d.
Preliminaries

Symbols and Notations
In this whole article, an odd interval [a, b] is a set of consecutive odd numbers that take a as lower bound and b as upper bound, for example, [3, 11] = {3, 5, 7, 9, 11}. Symbol ⌊x⌋ is the floor function of real number x that satisfies ⌊x⌋ ≤ x < ⌊x⌋ + 1 . Symbol P(n, o) or P(S , o) is to express the total probability to find successfully an objective number o in a set S consisting in n terms and symbol P k (S , o) is the probability to find successfully o by picking randomly k terms in set S . Symbol
is the binomial coefficient defined by
Lemmas
Lemma 1(See in Xingbo Wang, 2016 
Lemma 3(See in Klambauer G,1979, p52 ) Suppose m, n are positive integers with m < n; then
Main Results and Proofs
Proposition 1 Let p be an odd number and n be a positive integer with n ≤ p; suppose s 1 , s 2 , · · · , s n are n consecutive odd numbers and S = {s j − s i |1 ≤ i < j ≤ n}; then there is not a p's multiple in S .
Proof. Referring to the proof of Theorem 2 in (Xingbo Wang, 2017(3) ) immediately yields the conclusion.
Proposition 2 Suppose N is a composite odd integer and n is a positive integer; let S = {s 1 , s 2 , · · · , s n } be a set that consists in n consecutive odd integers that satisfy, for an m with 1 ≤ m ≤ n, GCD (N, s i 
Proposition 3 
Proof. By Lemma 2 and Proposition 1, there are αn −
Theorem 1 4. There is one way to obtain s m , that is, to choose s m itself.
Consequently, the total ways of picking one to k left-terms, denoted by Λ k , that can produce multiples of s m are calculated by
Note that
Now consider the case m ≤ n < 2m − 1. There are m − 1 left-terms but there are merely n − m right-terms, as shown in figure 1 . 
which results in
Proposition 5 Suppose N is a composite odd integer and n is a positive integer; let S = {s 1 , s 2 , · · · , s n } be a set that consists in n consecutive odd integers that satisfy GCD (N, s i 
by picking terms in S and adding the picked terms together the probability P(S , d) is bigger than 1 n−1 . Proof. Referring to Theorem 1 and its proof, it holds
Proposition 6 Suppose N is a composite odd integer and n is a positive integer; let S = {s 1 , s 2 , · · · , s n } be a set that consists in n consecutive odd integers that satisfy , for an m with 1 < m < n, GCD (N, s i 
picking terms in S and adding the picked terms together the probability P(S , d) is
Proof. Referring to the proofs of Theorem 1 and Theorem 2 and considering the case 1 < n − m ≤ m − 1 , one can see that, picking an arbitrary right-term or one more arbitrary right-terms among s m+1 , s m+2, ..., s n can always result in one or one more multiples of s m by adding the picked terms with their symmetric left-terms. Hence the whole events can be considered as follows.
1. Choose randomly 1 term in S , the probability P 1 (S , d) that a right-term s m+ j with j = 1, 2, ..., n − m is picked is calculated by
2. Choose randomly 2 terms in S , the probability P 2 (S , d) that two right-terms are picked is calculated by
3. Choose randomly k terms in S , the probability that k right-terms are picked is calculated by
4. Choosing s m to obtain d leads to a probability P 1 (S , d) = 1 n . Consequently, the total probability P(S , d) is given by
By Lemma 3, it yields
